Functional surfaces for efficient differentiation of neural stem/progenitor cells into dopaminergic neurons.
Various techniques and systems have been reported for the efficient differentiation of neural stem/progenitor cells into dopaminergic neurons. Although a comparatively high percentage of dopaminergic neurons can be obtained using these techniques, the differentiated cells display varied cellular phenotypes such as astrocytes and oligodendrocytes. Generation of highly pure dopaminergic neurons is important for cell-based therapy and in vitro evaluation of dopaminergic neuron function. In this study, we developed a culture surface anchored with several neurotrophic factors and a neuronal cell-adhesive protein for efficient differentiation of neural stem/progenitor cells into dopaminergic neurons. Oligohistidine-fused brain-derived neurotrophic factor and glial cell line-derived neurotrophic factor, synthesized using genetic engineering, were co-immobilized on the surface via metal chelation. To facilitate cell adhesion, a cell-adhesive chimeric protein derived from laminin (LN-G) was also immobilized on the surface. Approximately 40% of the cells cultured for 14 days with these protein-immobilized substrates expressed tyrosine hydroxylase, a marker of dopaminergic neurons, with a three-fold increase in differentiation efficiency than that reported previously. In addition, the number of tyrosine hydroxylase-positive cells increased to approximately 80% of the culture after 30 days. These cells secreted dopamine and expressed dopaminergic neuron-specific genes. Interestingly, cell types (glial cells and oligodendrocytes) other than neuronal cells (immature and mature dopaminergic neurons) were not detected on the protein-anchored surface. Our results demonstrate that highly pure dopaminergic neurons can be exclusively obtained using the novel substrate without extra purification steps such as cell sorting. © 2018 Wiley Periodicals, Inc. J Biomed Mater Res Part A: 107A: 860-871, 2019.